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ÑÏtÖÐÍ ÐÎtÎÎÕ ÔÐtÍÓÒÎ ƩźŤƴĩ
ÏtÑÐÍ ÔÎtÓÕÑ ÕÐtÕÓÑ ţŹǀƺƴŗǀſřĨǀžƳřźţƭŚưţŶ 
ÓÏtÕÑÕ ÏÏtÑÏÍ ÔÑtÓÐÍ ſǀţǈěžǀƲ 
ÐÒtÑÐÑ ÕÏtÎÖ ÒÏtÐÒÓ ÒſřŹƹřŹƹƺƬƟǀƪ 
 aÖÑtÓÓÑ ÔÐtÏÏÏ  a  ÐÎtÎÎÐ ţŹǀƺƴŗǀſřĨǀžƳřźţƭŚưţŶſǀţǈěžǀƲ 
ÎÏtÖÐÎ ÓÎtÒÑ  bÑÏÎtÒÓÐ ţŹǀƺƴŗǀſřĨǀžƳřźţƭŚưţŶÒſřŹƹřƹŹƺƬƟǀƪ
AGS 
ÓÑtÓÒÍ ÒÖÎtÒÓ ÎÐtÔÑÏ ƩźŤƴĩ 
ÐÐtÖÑÍ ÔÍtÎÏ ÐtÎÒÕ ţŹǀƺƴŗǀſřĨǀžƳřźţƭŚưţŶ 
ÏÒtÔÒÍ ÐÏtÏÔ ÕÏtÎÏÏ ſǀţǈěžǀƲ
ÖÐtÓÐÑ ÎÒÎtÓÎÔ ÎÐtÔÑÔ ÒſřŹƹřƹŹƺƬƟǀƪ 
 aÒtÖÓÒ ÓÏtÕÎÎ ÒÏtÔÏÏ ţŹǀƺƴŗǀſřĨǀžƳřźţƭŚưţŶſǀţǈěžǀƲ 
ÒÐtÓÏÕ ÐÎtÒÎÍ  bÔÏtÕÓÍ ţŹǀƺƴŗǀſřĨǀžƳřźţƭŚưţŶÒſřŹƹřƹŹƺƬƟǀƪ 
KYSE-ÐÍ
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Background and Objective: All-trans retinoic acid (ATRA), a derivative of vitamin A, exerts fundamental 
effects on regulation of cell growth, differentiation and apoptosis. Recent studies have shown an increase in 
resistance of gastric adenocarcinoma and squamous cell carcinoma to cisplatin and 5-fluorouracil. In this 
study, we investigated a combination treatment of ATRA with cisplatin and 5-fluorouracil on gastric (AGS) 
and esophageal (KYSE-30) cancer cell lines.  
Materials and Methods:  KYSE-30 and AGS cell lines were cultured in RPMT-1640, including sub-toxic 
concentration of ATRA (13.6 and 3.6µM respectively) for 6 days and then they were treated with cisplatin 
and 5-fluorouracil for 72h. The effects of combination treatment were tested by MTT assay, ethidium 
bromide/acridine orange (EB/AO) staining and flow cytometry.  
Results: Determination of IC50 (Inhibitory concentration of 50%) with MTT assay showed that combination 
treatment had cytotoxic effect on both cell lines. IC50 value of the combined drugs was lower than the IC50 
of drugs alone (p<0/05). The percentage of apoptotic cells increased in comparison to drugs alone in EB/AO 
staining (p<0/05). Furthermore, there was an indication that the combination of ATRA with cisplatin caused 
increased cell cycle arrest at G2/M in AGS and KYSE-30 cells. Also, ATRA and 5FU induced enhanced cell 
cycle arrest at G1/S phase in KYSE-30 and AGS cells (p<0/001). 
Conclusion:  Our findings demonstrate that sub-toxic concentration of combination treatment of ATRA with 
cisplatin and 5-fluorouracil induces further cytotoxic effects on KYSE-30 and AGS cancer cell lines. 
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